where k = (lnlO)RT/!, E" is the standard e m f of the cell, p = -lg, and mc1 and yc1 are the molality and the single-ion activity coefficient of the chloride ion, respectively. The E" value required by eq. (3) is determined fiom measurements of reversible e m f . of the cell: in the appropriate solvent mixtures. The relevant e m f expression is:
The recommended schemes for obtaining E" from E4 and pH fiom EpH are described elsewhere (refs. 5,6,8-10) .
The E" values determined by merent groups show significant inconsistencies both for water and aqueous organic solvent mixtures, whereas the values of the mean molal activity coefficients of HC1 determined fiom (E4 -E") are in good agreement. This was why, some forty years ago, a group of leading electrochemists (ref 11) proposed to adopt a "reverse standardization" of cell (4) based on internationally accepted values of y+ . This approach recognizes the underlying problem, that E" depends on the design and preparation methods of the hydrogen electrode and the sihrerlsilver-chloride electrode used in cell (4) (as well as (1) and (2)). Indeed, the py* , pycl and pH values are characteristic of the relevant solutions, and not of the electrode type. Therefore, for the optimum condition of pH consistency, the same electrode pair, prepared by the same group of workers, should be used both in cell (4) for E", and in cells (1) or (2) for pH. Dissymmetry and systematic performance deviations arising fiom electrode preparation method or Merent cell design are thus eliminated. This ideal condition has been seldom m e d . As a consequence, there are problems of re-assessment when new data sets become available for consolidation with earlier ones.
AGGREGATION AND RE-ASSESSMENT OF pH STANDARDS
AU the available E p~ values for the whole range of compositions of aqueous mixtures with each organic solvent studied hitherto were usually measured by one group, whereas the E4 values were often measured by a number of groups, each covering a narrow range of solvent mixture compositions. This made it necessary to aggregate the sparse E4 data into a single set and to interpolate the "best" E o value for the required solvent composition by appropriate regression analysis. Whilst this "best" value is an acceptable approach to the "true" E" value, in terms of statistical treatment of errors, it may not exactly coincide with the required E" value consistent with the E p~ measurements leading to pH through eq. 
where Table 1 ). The same terms seem likely applicable to the re- 
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Refs. (Table 2) The recommended ~H R V S data for pure water were reported earlier in a IUPAC document (ref 42) . Table  3 shows the p%vs data for heavy water, D20, calculated fiom the accurate e m f measurement of YungChi-Wu and Koch (ref 31) . These e m f values satisfy the criterion mentioned above in that they were obtained by using the same electrode pair both for the determination ofE" and for that of p h v s . 28,43) for new, not so far studied, solvents. This prediction scheme could not be set up hitherto for the primary standards, pHps, because for any PS buffer solution values are available for no more than two organic solvents in admixture with water ( Table 2) . However, the recent published pHPs results for the Tris+TrisHCl buffer in 50 mass per cent ethanol (ref 2) may be symptomatic of reviving research interest in the area and justifjing hopes for a rapid accumulation of appropriate data.
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